Background: Lack of well-designed healthcare financing mecha-
| INTRODUCTION
Achieving universal health coverage (UHC) is not possible without protecting households and individuals against catastrophic health expenditures. One of the UN's Sustainable Development Goals is that all member countries aim to achieve universal coverage by 2030. This includes financial risk protection, access to quality essential healthcare services, and access to safe, effective, quality, and affordable essential medicines and vaccines. 1 Therefore, it is essential that governments in lower and middle-income countries, where there is not currently universal coverage, determine what is an equitable financial contribution for health service users. 2 To determine what an equitable contribution may be, it is important to know the current situation about inequality in financial protection and the factors, which determine this inequality. [3] [4] [5] Decomposition of health inequalities can provide useful information for identifying sources of inequalities and the impact of each of them to policy makers. 6, 7 This is particularly important when considering the affordability to pay for healthcare services without facing financial constraints. 7 In Iran, equity in healthcare financing and utilization based on horizontal and vertical equity approaches has been emphasized in national plans, and it is a component of societal preferences. However, results of studies during the last few years showed that the previous and current governments have not been able to achieve these goals. [8] [9] [10] To make some inroads in achieving these goals, in 2014, the Iranian government enacted the "Health Transformation Plan" (HTP)
with financial protection against catastrophic healthcare expenditure as one of its objectives. The HTP has been implemented only in public hospitals affiliated to the Ministry of Health (MoH). There are approximately 900 hospitals and medical centers in Iran which are affiliated to the Ministry of Health, Social Security Organization, Armed Forces
Bodies, Ministry of Petroleum, and other governmental organizations or bodies, and the private sector. Approximately 557 hospitals would be considered public and are affiliated to MoH, and this encompasses about 74 000 inpatient beds. In this plan, all patients admitted to these hospitals pay 6% of the total medical expenses if they are from urban households and pay 3% if they are from rural households. 11 Before HTP, patients were sent to outpatient facilities which could be costly for some aspects of care. The HTP forced hospitals to provide all aspects of care. Furthermore, an additional component of HTP extended the coverage of basic health insurance for uninsured marginalized groups.
It is expected that through implementing these 2 components, the effects of inequality in financing and access to healthcare services will be ameliorated.
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Previous literature has identified various factors influencing the likelihood of facing catastrophic healthcare costs.
Gender of household head, household size, education level, age of household head, the presence of sick members, the presence of members over the age of 65 years or less than 5 years old, the utilization of outpatient and inpatient services, being rural or urban households, and socioeconomic status were significantly associated to the exposure to catastrophic health expenditures. [12] [13] [14] There is evidence suggesting inequalities in the distribution of the exposure to catastrophic health expenditures by socioeconomic status. 8, 15 In addition to above factors, there are structural and contextual factors which are likely to be influenced by the governments' socioeconomic and welfare policies.
In the 3 years since the implementation of HTP, this study aims to investigate the status of exposure to catastrophic health expenditures, inequality in its distribution, and factors influencing inequality in rural and urban households using data from the Household Income-Expenditure Survey.
asks questions about durable goods and services purchased during the last year. All the data have been collected by providing the formal permissions to SCI.
| Sampling and sample size
The SCI uses 3-stage cluster random sampling. Firstly, census areas are stratified and selected, secondly rural and urban blocks, and thirdly households are identified. Sample size in urban or rural households varies from year to year.
The sample, for the year 2015 to 2016, consisted of 39 886 households including 20 125 rural and 19 761 urban households.
| Data analysis
Data analysis was conducted in 3 steps:
(1) Calculating the headcount ratio of catastrophic health expenditures in the urban and rural households.
(2) Calculating inequality in distribution of headcount ratio of catastrophic health expenditures.
(3) Identifying the determinants of inequality between poor and non-poor groups using the decomposition method proposed by Fairelie. 16 The headcount ratio of the exposure to catastrophic health expenditures was calculated using the WHO methodology. 17 In this method, if a household's total health payments equal or exceed 40% of household's capacity to pay, then the household faces catastrophic health expenditures.
Inequality in distribution of headcount ratio of catastrophic health expenditures was estimated using the corrected concentration indices developed by Erreygers and Wagstaff. 18 Here, the rank of households is based on total household consumption expenditures.
The Farelie's method based on logistic regression was used to determine the contribution of each of explanatory variables, in explaining the inequality rate in facing catastrophic health expenditures. Decomposition of inequality is based on the categorization of households into poor and nonpoor. Values for poverty line were calculated using the weighted average of food expenditures in the 45th to 55th percentile range. All analyses were conducted using Stata software version 14. 
| Limitations of the study
Because of data limitations, we were unable to consider how costs may have impacted on access and usage of outpatient and inpatient services, medicines, and equipment contributing to explaining inequality in the exposure to catastrophic health expenditures. 
| Ethical considerations

| RESULTS
In this section, the descriptive statistics of sample has been presented in Table 1 . Next, Table 2 shows the head count ratios of catastrophic health expenditures by rural and urban households. The result of measurement of inequality in distribution of catastrophic health expenditures is presented in Table 3 for rural and urban households. The
determinants of the difference in catastrophic health expenditures between poor and nonpoor groups have been presented in Tables 4 and 5 for rural and urban households, respectively. Table 1 shows that majority of household heads are male. In urban areas, most of the households are literate. The majority of households own their accommodation in both rural and urban areas. Households that are more rural have older household members as well as having young dependent children in the household. These sociodemographic factors are likely to impact on the risk of a household suffering from catastrophic health expenditure.
To determine the headcount ratios for exposure to catastrophic health expenditure, the first step is estimate the number of household below the poverty line. This was estimated for 2014 to 2015 prices; for rural and urban households, the cutoff for living below the poverty line were approximately US$61 and US$80 monthly, respectively.
The headcount ratios of the exposure to catastrophic health expenditures by rural and urban households are shown in Table 2 .
The rates of occurrence of catastrophic health expenditures were approximately 5.65% and 4.58% for Iranian rural and urban households, respectively, in 2015 to 2016. The confidence interval is relatively narrow, and this may add to the robustness of estimations. Values for corrected concentration index by rural and urban households based on the 2 approaches of Erreygers and Wagstaff are provided in Table 3 .
The corrected coefficients of concentration index for rural households are positive, and this implies a pro-rich direction of inequality in distribution of CHE. However, the story is different in urban households and direction of inequality is pro-poor.
For the final part of our analysis, the results of the inequality decomposition for rural households are provided in Table 4 . Table 4 shows the considered explanatory variables explained about 24% of difference between poor and nonpoor groups. The natural logarithm of income is the largest contributing factor of difference in occurrence of CHE between poor and nonpoor groups. Household size and household head age are second and third largest contributing factors of difference in exposure to CHE between poor and nonpoor households.
Next, we investigate the determining factors of inequality in facing catastrophic health expenditure for urban households in Table 5 .
The results fromTable 5 show that the considered explanatory variables explain about 33% of differences of occurrence of CHE between poor and nonpoor households. The main contributor of difference of CHE is logarithm of households' total income and then household head educational level and the number of rooms of households' residential building. 
| DISCUSSION
We have discussed the results in 3 sections: firstly the head count ratio, secondly the inequality in distribution of catastrophic health expenditures, and finally the decomposition of the inequality of catastrophic health expenditures between poor and nonpoor groups in rural and urban areas.
| Catastrophic health expenditures' head count ratio
In this study, the exposure rate to catastrophic health expenditures in rural and urban households in 2015 to 2016 was 3.6% and 2.5%, respectively. These levels of CHE rates are considerable and imply a warning to Iranian health policy makers. This means even after implementing the HTP in 2014, the rate of CHE has remained high. At least in the short term, this policy is not the answer to help Iran achieve universal healthcare coverage.
[Correction added on 02 June 2018, after first online publication: The "Catastrophic health expenditures' head count ratio" section of the published article has been correctly updated on this version.]
Several studies have investigated the exposure to catastrophic health expenditures before the implementation of the HTP (before 2014) and found different rates in different years. One study by Ghiasvand et al showed about 2.87% of urban households and 2.45% of rural households have experienced catastrophic health expenditure in 2013 to 2014. 9 Rates of the exposure to catastrophic health expenditures in 2014 to 2015 were about 4.38% for rural and 2.69% for urban households. 20 Another study estimated the rate of catastrophic health expenditure to be approximately 2.8% for all Iranian households in 2010. 21 Sometimes different explanatory variables to control for household socioeconomic status have been used in these studies, reducing their comparability. It is also worth remembering that some healthcare services were not affordable for many households in Iran over the past years. Therefore, an increase in CHE rate after HTP may be related to improving the situation of financial accessibility of health services to Iranian households.
It seems that after the implementation of the HTP, in short term-1 year after the implementation of the mentioned plan which is the period analyzed in this study-there was no significant change in the rate of exposure to catastrophic health expenditures among Iranian households. Some reasons for this can be because of targeting of the mentioned plan, so that the plan has covered only services provided in hospitals affiliated to the Ministry of Health while the role of private sector, as a key player in providing services in outpatient setting, has not been significantly considered. Because outpatient services such as diagnostic services, dentistry, rehabilitation, outpatient consultations, medicines, and equipment are mainly provided by the private sector, they were found to be the key determinants of health expenditures in Iranian households in previous studies.
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| Inequality in distribution of exposure to catastrophic health expenditures
The values of corrected concentration index based on the approaches of Erreygers and Wagstaff, respectively, were 0.002 and 0.007 for rural households, −0.002 and −0.01 for urban households, and −0.003 and −0.002 for the whole country households.
Values of corrected concentration index indicate that in urban households, the main burden of catastrophic health expenditures is on households with lower economic status, while among rural households, the burden is on households with higher economic status. However, it should be noted that the mentioned values, especially those based on Erreygers' approach, are not that considerable for urban and rural households. Results of some studies showed that lower income households are more likely to face catastrophic health expenditures. Some reasons for these findings are if health services are expensive than consequently households have to spend considerable amount of their income, wealth, and savings or to borrow or sell their productive assets. 15, 22, 23 By contrast, there is evidence indicating more exposure to catastrophic health expenditures among higher income-expenditure quintiles in rural locations. It can be argued that one explanation for this may be lack of utilization by those in low-income levels, so actually, they are excluded from the cycle of receiving services, and higher income households can use healthcare services, and consequently, they are more likely to face catastrophic health expenditures. This issue was also mentioned in a study conducted by Rashad et al in Egypt, Jordan, and Palestine. 24 Results of a study in Malaysia showed that although urban households in Kuala Lumpur are richer than those in rural areas, they are at a higher rate of exposure to catastrophic expenditures resulted from hospitalization because of rotavirus gastroenteritis; this is because of the development of the desirable primary healthcare network in rural areas and the possibility for the utilization of healthcare services with lower direct and indirect costs for rural households, compared to urban households. In this study, values for concentration index in Kuala Lumpur and Kuala Terengganu were calculated to be 0.03 and 0.24, respectively.
25
A study conducted in Vietnam showed that poor households, particularly in marginalized areas and slums, were at a higher risk of facing catastrophic health expenditures and values of concentration index were about −0.35 for slums and about −0.29 for nonmarginalized areas. 26, 27 The development of the primary healthcare network in Iran for rural households began approximately 30 years ago with these households benefiting from the coverage of rural health insurance and more focus on rural areas than urban areas by supportive entities such as Imam Khomeini Relief Committee were effective in reducing the burden of catastrophic health expenditures on the poor in these areas rather than those in cities. Studies conducted by Etemad et al and also by Hasanzadeh et al found no significant difference between rural and urban areas in Iran in benefiting from healthcare services and meeting health needs. However, a study conducted by Hosseinpour et al indicated a significant difference in unmet needs between satellite villages and other rural areas and also urban areas.
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| Decomposing inequality of catastrophic health expenditures between poor and nonpoor groups
The inequality decomposition in facing catastrophic health expenditures indicates that in urban and rural households, the natural logarithm of income is the largest contributing factor in explaining the current gap between poor and nonpoor groups in facing catastrophic health expenditures. The role of income and the difference in income levels as determinants of the exposure of individuals and households to catastrophic health expenditures have been already discussed and compared with previous studies.
The results of the inequality decomposition indicate that the difference of CHE occurrence between poor and nonpoor in rural households was about 9% and statistically significant, at the 10% significance level. The model explained about of 24% with the included explanatory variables. The natural logarithm of household income, followed by household size and age of household head, was the largest contributing factors for explaining the gap between poor and nonpoor groups in facing catastrophic health expenditures.
Inequality between poor and nonpoor groups in facing catastrophic health expenditures in urban households was explained by 33% of the difference between them. This difference is about 14% and statistically significant at the 5% significance level. The natural logarithm of urban household income, followed by education level of household head and the numbers of room available for households, made the largest contributions.
In some cases such as when the poor have no financial and/or geographical access to healthcare services, the demand for healthcare services is from nonpoor groups, and as a result, the rate of exposure to catastrophic health expenditures among them may increase. Such a situation is because of lack of utilization of healthcare services by the poor, and utilization rates should be taken into account to contextualize these results. When the income gap between rich and poor groups in rural and urban households increased, inequality rate in the exposure to catastrophic health expenditures became higher. Mchenga et al in a study in Malawi concluded that there was a considerable gap between households' economic levels in this country and the risk of exposure to catastrophic health expenditures. 31 Rahman et al in a study conducted in Bangladesh concluded that the current income gap between households caused increased risk of the exposure to catastrophic health expenditures in poor households, so that the risk of the exposure to these expenditures in these households was 4 times more than rich households. 3 A study to assess effects of the healthcare system reform plan in rural areas in China reached a similar conclusion; this study showed 658that households with lower income levels and also increased income gap between economic quintiles increased inequalities in the exposure to catastrophic health expenditures. 32 Education level of household head in urban households was another factor explaining the inequality in the exposure to catastrophic health expenditures in urban households. The difference in education level of households' heads in urban areas caused an increased gap in the exposure to catastrophic health expenditures among these households in comparison with rural households. This is likely because of the fact that there is no considerable difference in education levels of households' heads in rural areas and this gap is more significant in urban areas.
The gap in educational level and its impact on inequality in the exposure to catastrophic health expenditures were also found in a study analyzing WHO's data on global aging and adult health in China and India. In this study, Indian households with a head having university education level were less likely to face catastrophic health expenditures. 33 Difference in the number of rooms available for households was a variable causing inequality in facing catastrophic health expenditures in common for both urban and rural household. It is expected that more available rooms can be an indicator of the household economic status. However, this variable in conjunction with household size can be a better representative for economic status and also for the impact of the gap between economic groups in inequality in the exposure to catastrophic health expenditures. This relationship with catastrophic health expenditures has been found in the literature. 7, 32 Similar to the current study, a study conducted by Guo et al reported results regarding the presence of members over 65 years old and its impact on inequality in the exposure to catastrophic health expenditures. 32 However, in rural areas, the issue seems to be slightly different; because most of them have agriculture and livestock jobs and are more active in productivity until older ages, so the gap between ages of household heads cannot be a significant explanatory variable for inequality in the exposure to catastrophic health expenditures.
In contrast, the gender of household head in rural households or difference in it was one of the factors explaining the gap in the exposure to catastrophic health expenditures. It can be because of the very low contribution rate among rural women in gaining pay equal to men for the similar jobs-agriculture and livestock-and also limitations in economic activity for them in the mentioned social context. This issue is less common in urban households. In other studies, the female gender of the household head was not only a factor increasing the risk of the exposure to catastrophic health expenditures but also could explain the inequality in facing these expenditures. In some other studies, having a female household head had protective effects against the exposure to catastrophic health expenditures.
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| CONCLUSION
In general, the exposure status to catastrophic health expenditures, inequality in its distribution, and the inequality decomposition based on the factors proposed in the current study indicate that the implementation of HTP did not have the intended effects of reducing likelihood of facing catastrophic health expenditures in the short term. To achieve desired targets in financial protection, the country health system reform plans, particularly regarding inequality, should be revised, and in this regard, according to the country's political and socioeconomic situation and dimensions, as contextual variables, strategic long-term plans should be designed and implemented. The development of plans for covering diseases and healthcare services with staggering costs and also covering lower socioeconomic groups focusing on marginalized and deprived areas is an action which can be taken by the government in this regard.
